More than three-fourths of adults in the USA use the Internet to access health-related information. Adults exploring the possibility of living donation should have access to online content that is readable and comprehensive. We simulated a search of online information about living kidney donation and evaluated readability, topics covered, and racial/ethnic diversity of 21 websites meeting inclusion criteria (eg, hosted by a nonprofit or patient advocacy organization, English content, based in USA). Using standard readability metrics, 62% of sites were classified as "Difficult to read" and none achieved the recommended reading level of sixth grade. On average, websites covered 18.5 (62%) of 30 recommended information topics (range: 7 to 28) and only 2.1 (23%) of 9 racial/ethnic diversity items (range: 0 to 6). Overall, the most common nonprofit or patient advocacy organization websites do not meet the readability standards established by the National Institutes of Health and the American Medical Association, many lack fundamental information about living kidney donation, and most are not racially/ethnically diverse. We encourage the transplant community to consider playing a more active role in improving the overall quality of online information disseminated to the general public. Further, there is a need to more critically examine the accuracy of online living donation content in future investigations.
health-related information to a diverse general public. 13 However, numerous analyses have shown that most websites fall short of readability and quality standards. [14] [15] [16] [17] In an earlier analysis of living donation websites, Moody et al. 18 found that while most of the 86 national and international websites they reviewed provided accurate information, the majority were written above the 10th grade level (sixth grade is recommended) and there was considerable variability in the range of recommended content covered. Each website, on average, covered only about one-third of the recommended information about living donation and fewer than half covered potential long-term medical and psychological risks, expected benefits to the donor, or the voluntary nature of donation. Similarly, in an evaluation of 20 Spanish-language online resources about living kidney donation, Gordon et al. 19 found that average readability was at the 9th grade level and none of the websites addressed 7 of the 12 topics evaluated.
Considering the Moody et al. 18 study was conducted more than a decade ago and the Gordon et al. 19 study focused exclusively on Spanish-language sites, we sought to update and expand the readability and content analysis of living donation websites. Regulations pertaining to LKD evaluation and follow-up processes in the United States (USA) have changed since the Moody et al. 18 study and new findings about the long-term outcomes of LKDs have recently emerged. [20] [21] [22] [23] Additionally, we wanted to examine the racial/ethnic diversity of living donation websites. This is an important analysis considering the known racial disparities in LDKT, the declining rate of living donation in certain minority populations, and emerging evidence that some long-term medical outcomes following donation are disproportionately worse for certain minorities.
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| METHODS
| Website Identification
Most people use a general search engine for health information, vs sites that specialize in health information. 12 Therefore, on June 27, 2016, we searched Google using the terms "kidney donation," "living kidney donation," and "how to be a kidney donor." Google was selected for identifying websites because it is the search engine used for 81%
and 96% of online desktop and mobile device searches, respectively. 30 Location, cookies, and user account information were disabled to reduce bias in websites identified by the search engines. For inclusion in our analysis, websites had to (i) be hosted by a nonprofit or patient advocacy organization, (ii) be focused on the United States population, (iii) contain information pertinent to living kidney donation, and (iv) have English content. We excluded websites that were identified by search engines as sponsored sites, transplant program-specific websites, media reports (eg, news articles), scientific publications, personal narrative websites, and non-U.S. websites. Transplant program websites were excluded because programs vary in donor policies and practices, may focus more specifically on their own program practices and experiences, and the general public often prefers websites that are independent. 12 Also, some transplant programs have paid fees for prime placement on search engines. Non-U.S. websites were identified by the uniform resource locator, hosting country, address/ country provided on the website, or specific mention of the country targeted. Scientific publications were excluded because they are written for a professional audience (eg, researchers, clinicians), narrowly focused, and not for transplant candidates and/or potential living donors. Also, scientific articles focus on one or two specific aims and, therefore, are narrowly focused. We made an a priori decision to include in our analysis the first 10 websites from each of the three Google searches that met inclusion/exclusion criteria. Once we identified these 10 websites, we stopped the online search process for that search term and went on to the next search term.
To ensure the websites we identified by Google search were representative of the websites recommended and/or frequently encountered by the transplant community, we asked six participants (two nephrologists, one surgeon, one nurse, one social worker, one living donor) from the 2014 Consensus Conference on Live Kidney Donation 11 to review the list and supplement it with any other websites they felt were important to include in our analysis. Each website meeting inclusion criteria was examined for popularity using the Widexl.com Link Popularity Check (http://www.widexl.com/), which identifies the number of websites with embedded links to the target website under evaluation.
| Readability
All written information about living kidney donation within a single click of the homepage was copied and downloaded into a Microsoft
Windows text file for each website. All words, regardless of length or complexity, were retained and unchanged. Readability assessment was completed using the Readability Studio Professional Edition (Oleander Software, Ltd, Vandalia, OH). Six different readability tests (FRE index, Flesch-Kincaid Grade Level, Fry Graph, Gunning Fog Index, Raygor Readability Estimate, and SMOG Formula) using unique formulas that consider word length, sentence length, word complexity, and/or word familiarity were examined. We conducted readability assessments for all information combined across websites and for each individual website.
| Living kidney donation content
We developed a checklist of informational content considered important by regulatory agencies and members of the transplant community to disclose to potential LKDs to facilitate informed decision making, for example, living donation evaluation processes, donation eligibility criteria, risks and benefits of donation for the LKD, and benefits of LDKT for the transplant patients. 10, 11, [18] [19] [20] 31, 32 We asked five trans- 
| Racial/Ethnic diversity
In the absence of any existing measures, we developed a checklist to assess each website's racial/ethnic diversity. Items were generated based on literature addressing racial disparities in living kidney donation and LDKT and website elements that were thought to be important by the minority LKDs (n=2), transplant candidate (n=1), and LKD nurse coordinator (n=1) we consulted. The final checklist comprised nine items, focusing on whether the website mentioned race or ethnicity, provided information and video vignettes in a language other than English, had images and videos in which racial minorities were represented, mentioned differences in living donation rates and outcomes based on race, noted racial disparities in LDKT, and provided links to other websites for specific minority populations. The same two raters independently reviewed the websites and coded the presence of these nine items. High agreement was achieved (kappa coefficient=0.78), and disagreements again were resolved as noted above.
| RESULTS
| Website popularity and readability
Our Google searches resulted in 9 617 000 hits (536 000 for "kidney donation," 381 000 for "living kidney donation," and 8 700 000 for "how to be a kidney donor") ( Figure 1 ). For each search, we examined
Websites identified using three separate Google search terms, n = 9,617,000
Websites examined for inclusion, n = 211
Websites excluded, n = 199
• Duplicate, n = 127
• Transplant program, n = 28
• Media report, n = 11
• Scientific article/report, n = 9
• Non-US site, n = 8
• Personal narrative, n = 7
• Unrelated to living donation, n = 6
• Not in English, n = 1
• Link no longer active, n = 1
Websites meeting inclusion criteria, n = 12
Additional websites recommended by clinicians, n = 15
Websites excluded, n = 6
Additional websites meeting inclusion criteria, n = 9
Total websites included in study analysis, n = 21
all websites identified until we reached 10 sites that met inclusion/exclusion criteria. After excluding duplicates and sites that did not meet inclusion criteria, we had 12 websites that were eligible for study inclusion. Our clinician panel identified an additional 15 websites, and nine met inclusion criteria. In total, 21 websites were included for analysis in the study. We copied and downloaded a total of 132 pages for evaluation and, collectively, they had an overall average reading level of 10.9.
Further analysis of these 132 pages was performed. The six readability tests yielded very similar findings; therefore, we present results from the Flesch Reading Ease (FRE) test, which is more commonly used and easily interpreted. The FRE yields a score ranging from 0 to 100 (0=hardest to read, 100=easiest to read). The average score for the 21 websites combined was 50.0, which is classified by the FRE analysis as "Difficult to read." Individual website FRE scores ranged from 38 ("Difficult to read"; nationalkidneycenter.org) to 63 ("Plain English-Easily understood"; informate.org) ( Figure 2 ). Thirteen (62%)
websites had FRE scores in the "Difficult to read" category, six (28%)
in the "Fairly difficult to read" category, and two (10%) were classified as "Plain English-Easily understood." We also calculated specific readability test scores for each website and, across all readability metrics, none of the websites achieved an average reading grade level below 9th grade. 
| Living kidney donation content
| Racial/Ethnic diversity
On average, websites covered 2.1 (23%) of the nine diversity checklist items, ranging from 0 (donatelife.net; nationalkidneycenter.org;
wikihow.com) to 6 (informate.org). Nearly two-thirds (n=13, 62%) of websites included racial minorities in still images; however, only eight (38%) had videos depicting minorities. Few websites mentioned race or ethnicity at all (n=6, 29%), provided text information (n=5, 24%), or videos (n=2, 10%) in an another language in addition to English, mentioned differences in living donation (n=2, 10%) or LDKT (n=2, 10%) rates by race, provided links to other websites for specific minority populations (n=4, 19%), or mentioned differences in living donation outcomes based on race (n=2, 10%). In the current study, we found that all living donation websites we reviewed fail to meet the widely accepted recommendation that health-related information be presented at the 6th grade reading level or lower. 33 Our finding of an average readability at or above the 11th grade level mirrors that of Moody et al. 18 a decade ago, suggesting little to no progress in improving the readability of online living kidney donation information. Nearly half of all adults in the USA have literacy problems that make it difficult to fully comprehend health-related information. 34, 35 This large segment of the U.S. adult population is unlikely to fully comprehend information on living donation websites as currently written at the 11th grade level. We recommend that existing and future websites providing living kidney donation information consider the rapidly expanding literature on health literacy and numeracy to implement strategies that make information more accessible to a broader population. 36 Table 4 presents some common strategies to improve website readability, particularly for those with low literacy.
| DISCUSSION
Additionally, website developers should conduct usability testing with Lifestyle changes 3 (14) 22. Donor candidate can confidentially decline donation at any time during evaluation process 11 (52) 23. Eligibility criteria may vary across transplant programs 10 (48) 24. Donor candidate will be assigned an independent living donor advocate (role described) 9 (43) 25. Donors receive priority on waiting list if kidney transplant needed in future 8 (38) 26. Donor health information obtained during evaluation is confidential and private 7 (33) 27. Typical waiting times for transplant patients on the deceased donor transplant list 7 (33) 28. Importance of follow-up at specified intervals for 2 y after donation (programs required to submit follow-up data) 7 (33) 29. Benefits of pre-emptive transplant for the transplant patient 4 (19) 30. Donor candidate is evaluated by a different team than that for the transplant patient 3 (14) T A B L E 3 (Continued)
adults that are representative of the diversity of the potential LKD population. Strategies such as the "teach-back" method may help to ensure that the information presented is not only readable but understandable to the general consumer.
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Our findings also underscore the degree to which most living donation websites do not reflect racial/ethnic diversity. Some websites with personal images and video testimonials included racial/ethnic minorities. However, very few websites directly mentioned race/ethnicity, its relevance in living donation and LDKT, or made content available in a language in addition to English. These findings are surprising considering the sharp decline in living kidney donation among blacks, known racial disparities in LDKT rates, differences in long-term outcomes by race, and the rapidly growing population of adults in the USA for whom English is not the primary language. 21, 26, 27, 38 Gordon et al. 19 found relatively few websites targeting Hispanics in the USA and those that did were found to have readability levels that were too high. Also, very few attended to cultural beliefs, which have been found to be important determinants of living donation willingness in the Hispanic population. 19, [39] [40] [41] Websites that do not consider racial/ethnic diversity or cultural relevance in the development process risk exacerbating existing disparities by disseminating information that may not be considered trustworthy because of its inattention to these issues.
While federal regulations require transplant programs to provide specific information to potential LKDs, no such regulations or minimum standards exist for websites. In addition to known variability in the quality and accuracy of online information, we found that several informational topics that transplant programs are required to communicate to potential LKDs are either not covered at all or presented in insufficient detail by many websites (eg, independence of the donor evaluation team, confidentiality of the evaluation and its findings, required two-year follow-up of LKDs). Also, while most of the websites mention the various risks of living kidney donation, there is considerable variability in the specificity of these risks.
Transplant providers are best positioned to discuss with potential LKDs the requirements and inherent complexities of donation (eg, the evaluation process, eligibility criteria, surgery, potential risks and benefits for both the donor and recipient, and long-term outcomes) as well as the emergence of new information that may impact decisionmaking. Unlike a website, the provider is also able to place this infor- In addition to the information we coded, we were surprised how difficult it was to navigate many of the websites and to identify the informational topics we were coding. Also, while we did not focus on 18 however, did not find any differences in these characteristics based on website type or source. Nevertheless, our findings are not applicable to these other website types and should not be generalized beyond those we evaluated. Also, our method for selecting websites to review may not reflect the manner in which individuals search for information about living donation. Second, we recognize that there are other sites not reviewed in this study that potential LKDs may be accessing and these warrant similar levels of scrutiny. Third, while we gathered information about the racial/ethnic diversity of websites, we did not focus on the broader construct of cultural relevancy, which includes a deeper examination of cultural beliefs and misconceptions about donation, perceived community support for donation, and religious beliefs and concerns, among others. Gordon et al. 19 provide an example of how a broader assessment of cultural relevancy could be undertaken in future studies. Fourth, we excluded websites for which English was not the primary language, thus perhaps biasing our evaluation toward websites that may have lower racial/ethnic diversity. Fifth, we did not evaluate the accuracy of the content provided nor the aesthetic quality of the websites. Future assessment of content accuracy is warranted, but will require careful consideration of center-specific and regional variations in practice and policies, as well as agreement by the transplant community regarding what constitutes an accurate statement. Sixth, our study did not examine which types of and how much information is necessary for potential donors to feel informed enough to pursue evaluation, which is an important question for future study. Finally, while our development of the content checklist was informed by the work of others 11, 18, 19 and included additional items that reflect new policies and regulations 20 that did not exist at the time of the Moody et al., 18 the measure has not been validated. We considered using the widely used DISCERN measure, 45 but it was created to help users of consumer health information judge the quality of information about their treatment choices rather than to assess the content of online sources. Also, our review focused on readability, content inclusion, and racial/ethnic diversity, not website quality or the accuracy of information presented.
In conclusion, many adults turn to the Internet for basic information that may help them consolidate their thinking about whether to consider living kidney donation. However, our evaluation of living kidney donation websites hosted by patient or nonprofit organizations echoes the findings initially reported by Moody et al. 18 a decade ago-namely, some websites lack fundamental information considered important to disseminate to those considering living kidney donation, most websites lack racial/ethnic diversity, and all websites have readability levels that are too advanced. We encourage the transplant community to consider playing a more active role in improving the overall quality of online information disseminated to the general public.
